In many tasks of the theory of gravitation and astrophysics it is necessary to know the common properties of the geodesic lines of space-time with the given distribution of matter. In the paper we discuss the general case of existence of equilibrium points of the geodesic lines. It is shown that in the space-time continuum the geodesic lines do not have points of equilibrium.
INTRODUCTION
The methods of the theory of qualitative analysis of dynamical systems has been applied effectively to the problems of the general relativity (Krivenko, Pyragas & Zhuk 1976; Ryan 1971; Bogojavlenkij & Novikov 1975) . In these papers the general questions of motion of test particles in a specially chosen gravitational fields were investigated. In the present paper we discuss some general conclusions considering the dynamical systems described by the geodesic lines in general relativity, e.g. dynamical systems, determined by free motion of the test bodies in Einstein's theory of gravitation.
GEODESIC LINES OF DYNAMICAL SYSTEMS
The motion of test particles in general gravitational fields are described by the space-time geodesic lines, which characterize the sources of the fields. Thus the dynamical system under consideration is given by four differential equations of the second order These equations may be replaced by a system of eight equations of the first order by introducing the new variables: Since Y" v andgp,, do not depend on time s (proper time) explicitly, this system is autonomous. In the case of "energetic" condition (3), null cone J° (e = 0) splits the phase space of (2) into three regions (e = 0, £ = -1, e = +1) satisfying the condition: if at the initial moment of time the phase trajectory is in the given subspace, it will stay there during all following moments. This property of system (2) follows from the fact that (3) is the first integral of system (1), consequently the sign of e along the geodesic line is constant. We will call these three regions of the phase space as isotropic (e = 0), spacelike (e = -1) and timelike (e = +1) and designate them as J , J~ and J + , respectively. All these regions are not compact, therefore the question of the behavior of trajectories at infinity (5 -• ±00) arises.
It is easy to see that system (2) has an important feature: it does not have the points of equilibrium (singular points). It follows directly from the condition, which does not allow existence of solutions corresponding to the points of equilibrium x a = const; y a = 0 (4).
As it is easy to see from the structure of Eq. (2), the points of equilibrium x a -const; j/q = const lie only in the plane y a = 0. Here Uq is the solution of system (2) in isotropic region J° for arbitrary constants . However, these points of equilibrium are not of interest in classifying the behavior of solutions of system (2).
For better understanding, let us consider the behavior of the solutions of system (2) in the neighborhood of a singular point. Equations of a perturbed system in the neighborhood of an arbitrary solution of system (2) are known to correspond to the geodesic deviation:
where D/ds is the operator of covariant differentiation, R is the space curvature tensor and is the vector of deviation from supporting solution (singular points). In the phase space of system (2), these equations can be represented by a linear system should be valid. Hence, the character of the singular points will be determined by the algebraic structure of the Jacobi matrix at least in the case when the matrix is covariantly constant along the supporting geodesic line. The character of algebraic structure of the Jacobi matrix has been investigated in detail by Alexandrov & Kudria (1981) . They find that the dynamical system (2), in general, cannot be represented by its linear part in the neighborhood of a singular point because the eigenvector of the Jacobi matrix always is y a with the null eigenvalue. Consequently, the singular point of system (2) is always degenerate and, as is known, there are no continuous one-to-one transformations in the neighborhood of the singular point of the system which map trajectories of system (2) into those of system (6). Therefore, the qualitative behavior of trajectories of a linear system does not characterize the trajectories of system (2).
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This conclusion can also be derived from the features of Liapunov characteristic numbers in the case of the relativistic Hamiltonian systems (Pyragas et al. 1995) .
The points of equilibrium (4) of system (2) belong to the region J°. It is worth mentioning that in this case covariant differentiation along the geodesic line 7 for an arbitrary vector coincides with simple differentiation. In addition to this, the Jakobi matrix turns to zero (rjj = 0) at every point of the region J°. Consequently, in these points of equilibrium all characteristic numbers of the linear system turn to zero (Aj = 0, i = 1,..., 8). It follows, that these points are not very interesting from the point of view of the dynamical behavior of system (2) in their neighborhood.
Analyzing the dynamical system, described by the equations of geodesic lines (2), nontrivial qualitative conclusion concerning the equilibrium points and behavior of the system in the neighborhood of these points can be derived either by projecting the system into a certain plane, or by separating its autonomous subsystems (if it is possible), for which the above statements are not valid. In this case more profound conclusions could be obtained. This is confirmed by algebraic classification of the Jacobi operator (Alexandrov & Kudria 1981) .
CONCLUSION
It is shown that space-time, generated by the given gravitational fields, has no spacelike geodesic lines with equilibrium points.
